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(54) AIR BAG DEVICE

(57) [Object] To provide an airbag apparatus having
an inflator in which the waterproofing property of the con-
nection between an initiator and a harness for distributing
power is ensured by potting, and leakage at the time of
the filling of a potting material is prevented.

[Solution] An airbag apparatus 100 includes a bag
portion 110 formed of a base cloth panel in a bag shape
and deployed and inflated by being supplied with gas for
deployment, and an inflator 200 that generates the gas
for deployment supplied to the bag portion. The inflator
includes a gas-generating agent, an initiator that causes
the gas-generating agent to start gas-generating reac-
tion, a housing 210 that houses the gas-generating agent

and the initiator, a harness for distributing power 230 that
supplies power to the initiator from the outside through
an opening 210a formed in the housing, a cap member
250 disposed so as to face the surface of the housing
around the opening, an annular elastic member 260 dis-
posed so as to surround the opening and so as to be
sandwiched between the surface of the housing and a
surface portion 251 of the cap member facing thereto,
and a potting material P filled in a space between the
housing and the cap member on the inner side of the
elastic member.
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Description

Technical Field

[0001] The present invention relates to an airbag ap-
paratus provided in a saddle-ride type vehicle such as a
motorcycle and having a bag portion that deploys and
inflates in front of an occupant at the time of a collision
or the like.

Background Art

[0002] It is proposed to provide a saddle-ride type ve-
hicle such as a motorcycle on the vehicle body of which
an occupant such as a driver straddles to ride, with an
airbag apparatus having a bag portion that deploys and
inflates in front of the occupant to restrain the occupant
at the time of a collision or the like.
[0003] For example, in PTL 1, there is described an
airbag apparatus that houses a bag in a retaining box
provided in front of an occupant’s seat and that deploys
and inflates the bag upward from the retaining box to
restrain the upper body of an occupant at the time of a
vehicle collision or the like.
[0004] In PTL 1, a front-opening lid having a hinge on
the vehicle rear side thereof is provided on the top of the
retaining box, and the bag portion is configured to inflate
while push-opening this lid.
[0005] In general, an airbag apparatus deploys and in-
flates a bag portion with gas for deployment generated
by a gas generator called an inflator. The inflator includes
a gas-generating agent and an initiator that initiates the
gas-generating reaction of the gas-generating agent.
[0006] The initiator includes a reaction agent, an igni-
tion device for starting the reaction of the reaction agent,
and a harness for distributing power.
[0007] However, in the case of an airbag apparatus for
a saddle-ride type vehicle such as that described above,
although a lid is provided on the top of a retaining box,
in addition, it is required to improve the waterproofing
property of the connection between an initiator and a har-
ness for distributing power.
[0008] As a conventional art related to such water-
proofing of the connection between an initiator and a har-
ness for distributing power, for example, in PTL 2, it is
described to provide an initiator-attaching member on
the outer diameter side of a cylindrical collar into which
an initiator is inserted, to extend a cylindrical cap member
from the outer diameter side of this member to the har-
ness for distributing power side, to fill a potting material
on  the inner diameter side of the cap member, to thereby
bury a connector in the potting material, and to waterproof
an area surrounding the connector, in a pedestrian pro-
tection airbag apparatus provided outside a cabin of an
automobile such as a passenger car.

Citation List

Patent Literature

[0009]

PTL 1: Japanese Unexamined Patent Application
Publication No. 2011-962
PTL 2: Japanese Unexamined Patent Application
Publication No. 2007-309546

Summary of Invention

Technical Problem

[0010] However, in the art described in PTL 2, if a gap
is formed between the cap member and the initiator-at-
taching member owing to variation in dimensions and
assembly of components and the like, leakage may occur
at the time of the filling of the potting material.
[0011] It is an object of the present invention to provide
an airbag apparatus having an inflator in which the wa-
terproofing property of the connection between an initi-
ator and a harness for distributing power is ensured by
potting, and leakage at the time of the filling of a potting
material is prevented.

Solution to Problem

[0012] In order to solve the above problem, an airbag
apparatus of the present invention includes a bag portion
formed of a base cloth panel in a bag shape and deployed
and inflated by being supplied with gas for deployment,
and an inflator that generates the gas for deployment,
and is characterized in that the inflator includes a gas-
generating agent, an initiator that causes the gas-gener-
ating agent to start gas-generating reaction, a housing
that houses the gas-generating agent and the initiator, a
harness for distributing power that supplies power to the
initiator from the outside through an opening formed in
the housing, a cap member disposed so as to face the
surface of the housing around the opening, an annular
elastic member disposed so as to surround the opening
and so as to be sandwiched between the surface of the
housing and a surface portion of the cap member facing
thereto, and a potting material filled in a space between
the housing and the cap member on the inner side of the
elastic member.
[0013] According to this, the region filled with the pot-
ting material is restricted by the surface of the housing,
the cap member, and the elastic member, the elastic
member reliably seals the contact portion between the
housing and the cap, leakage at the time of the filling of
the potting  material is thereby prevented, and the wa-
terproofing property of the product is ensured by appro-
priate potting.
[0014] In the present invention, the elastic member
may be a double-sided tape formed by applying a bond-
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ing agent or an adhesive to the housing side surface and
the cap member side surface of a base material formed
of a material having elasticity.
[0015] According to this, the housing and the cap can
be temporarily fixed to each other at the time of assembly
by the adhesive force of the double-sided tape, and the
assembly workability is improved.

Advantageous Effects of Invention

[0016] As described above, according to the present
invention, it is possible to provide an airbag apparatus
having an inflator in which the waterproofing property of
the connection between an initiator and a harness for
distributing power is ensured by potting, and leakage at
the time of the filling of a potting material is prevented.

Brief Description of Drawings

[0017]

[Fig. 1] Fig. 1 is a schematic side view of a motorcycle
having an embodiment of an airbag apparatus to
which the present invention is applied.
[Fig. 2] Fig. 2 is a schematic sectional view of an
airbag module provided in the motorcycle of Fig. 1,
and shows a state in which a lid is closed (a state
before deployment and inflation of a bag portion).
[Fig. 3] Fig. 3 is a partial sectional perspective view
of an inflator provided in the airbag module of Fig. 2.
[Fig. 4] Fig. 4 is an exploded partial sectional per-
spective view of the inflator of Fig. 3.
[Fig. 5] Fig. 5 is a sectional view of an area surround-
ing a connector after the filling of a potting material
in the inflator of Fig. 3.

Description of Embodiments

[0018] Hereinafter, an embodiment of an airbag appa-
ratus to which the present invention is applied will be
described.
[0019] The airbag apparatus of the embodiment is pro-
vided, for example, on a motorcycle that is a saddle-ride
type vehicle and includes a bag portion that deploys and
inflates in front of an occupant at the time of a collision
or the like.
[0020] Fig. 1 is a schematic side view of a motorcycle
having the airbag apparatus of the embodiment.
[0021] The motorcycle 1 includes a front wheel FW, a
rear wheel RW, a frame 10, a front fork 20, a swing arm
30, a seat 40, and a steering handle 50.
[0022] The frame 10 is a structural member provided
in the  center of the vehicle body, and an engine, a trans-
mission, and accessories such as a cooling device and
a fuel supply device (not shown) are mounted in the lower
portion thereof.
[0023] The front fork 20 is a member that is rotatably
mounted at the front end of the frame 10 and that supports

the front wheel FW, a front brake, and the like.
[0024] The front fork 20 is a telescopic front suspension
in which a spring and a damper are housed and that is
extensible and compressible.
[0025] A front fender 21 is provided over the front wheel
FW in the front fork 20.
[0026] The swing arm 30 is a member that is provided
so as to protrude rearward from the lower portion of the
frame 10 and is swingably mounted to the frame 10 and
that supports the rear wheel RW.
[0027] A spring damper unit (not shown) of a rear sus-
pension is provided between the swing arm 30 and the
frame 10.
[0028] The seat 40 is a portion on which the occupant
sits astride, and is provided on the top of the frame 10.
[0029] The steering handle 50 is an operating member
that is formed so as to protrude from the top of the front
fork 20 toward the rear of the vehicle and outward in the
vehicle  width direction and is gripped by the fingers of
the occupant.
[0030] The steering handle 50 is provided with a front
brake lever, a clutch lever, switches for various lights,
and the like. The right-hand grip also serves as a throttle
operating portion.
[0031] A headlight 60 is mounted to the center of the
steering handle 50.
[0032] As shown in Fig. 1, the airbag module 100 is
provided on the top of the vehicle body in front of the seat
40. The Airbag module 100 deploys and inflates the bag
in front of the driver to receive and restrain the upper
body of the driver at the time of a collision of the motor-
cycle 1 or the like.
[0033] Fig. 2 is a schematic sectional view of the airbag
module 100, and is a diagram showing a state in which
the lid is closed.
[0034] The airbag module 100 includes a bag 110, a
retainer 120, a lid 130, and an inflator 200.
[0035] The bag 110 is formed in a bag shape by sewing
or bonding base cloth panels together.
[0036] When not in use, the bag 110 is housed, for
example, in a rolled or accordion-folded state, in the re-
tainer 120.
[0037] If an airbag control device (not shown) detects
a  collision using a sensor provided, for example, in the
front fork 20, the bag 110 is filled with gas for deployment
by the inflator 200, thereby push-opens the lid 130, and
deploys and inflates over the vehicle body and in the front
of the occupant to restrain the upper body of the occu-
pant.
[0038] The retainer 120 is formed in a box shape with
its top open, for example, by combining sheet metal mem-
bers made by pressing a steel sheet.
[0039] The bag 110 is fixed to the retainer 120, with
the inlet facing the lower surface of the retainer 120, using
a bag ring 220 of the inflator 200 to be described later.
[0040] The retainer 120 includes a lower surface por-
tion 121, a front surface portion 122, a rear surface por-
tion 123, and side surface portions (not shown).
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[0041] The lower surface portion 121 is a substantially
flat plate-like portion forming the bottom of the retainer
120.
[0042] As shown in Fig. 2, an opening 121a to which
the inflator 200 is attached is formed in the lower surface
portion 121.
[0043] The front surface portion 122 is a substantially
flat plate-like portion formed so as to extend upward from
the front end of the lower surface portion 121.
[0044] The rear surface portion 123 is a substantially
flat  plate-like portion formed so as to extend upward from
the rear end of the lower surface portion 121.
[0045] The side surface portions are substantially flat
plate-like portions formed so as to extend upward from
the left and right ends of the lower surface portion 121,
and the front ends and rear ends thereof are joined to
the left and right ends of the front surface portion 122
and the rear surface portion 123, respectively.
[0046] The lid 130 is a lid-like member that covers the
top of the retainer 120 when not in use. When the bag
110 deploys and inflates, the lid 130 rotates to open about
a hinge disposed, for example, on the vehicle rear side
thereof, and allows the bag 110 to deploy and inflate.
[0047] The lid 130 includes an upper surface portion
131, a front surface portion 132, and a rear surface por-
tion 133 that are integrally formed, for example, of a resin
material.
[0048] The upper surface portion 131 is a surface por-
tion that substantially covers the upper opening of the
retainer 120 when not in use.
[0049] The upper surface portion 131 functions as a
decorative surface exposed on the outside of the vehicle.
[0050] The front surface portion 132 is a substantially
plate-like  surface portion protruding downward from the
front end of the upper surface portion 131. The front sur-
face portion 132 is fixed to the front surface portion 122
of the retainer 120 using, for example, rivets (not shown).
[0051] A tear line (not shown) extending substantially
along the vehicle width direction and formed like a groove
so as to be smaller in thickness than the other portions
is formed in the vicinity of the upper end of the front sur-
face portion 132.
[0052] This tear line is a fragile portion that is broken
by the pressing force that the upper surface portion 131
is subjected to from the bag 110 at the time of deployment
and inflation of the bag 110.
[0053] When the lid 130 is opened, the part of the front
surface portion 132 below the tear line remains on the
retainer 120 side, and only the part above the tear line
rotates and rises together with the upper surface portion
131.
[0054] The rear surface portion 133 is a substantially
plate-like surface portion protruding downward from the
rear end of the upper surface portion 131.
[0055] The rear surface portion 133 is fixed to the rear
surface portion 123 of the retainer 120 using, for example,
rivets.
[0056] A hinge portion (not shown) that bends when

the lid 130 is opened is formed on the top of the rear
surface portion 133 by reducing the thickness like a
groove.
[0057] The inflator 200 generates gas for deployment
that deploys and inflates the bag portion 100 when an
airbag control unit (not shown) detects a vehicle collision.
[0058] The airbag control unit determines the vehicle
collision, for example, when an acceleration sensor pro-
vided in the front fork 20 detects a deceleration greater
than or equal to a predetermined threshold value.
[0059] Fig. 3 is a partial sectional perspective view of
the inflator 200.
[0060] Fig. 4 is an exploded partial sectional perspec-
tive view of the inflator 200.
[0061] Fig. 3, Fig. 4, and Fig. 5 to be described later
depict the inflator 200 upside down relative to its position
when it is attached to the airbag module 100.
[0062] The inflator 200 includes a main body portion
210, a bag ring 220, a harness for distributing power 230,
a connector 240, a cap 250, and a double-sided tape 260.
[0063] The main body portion 210 includes a housing
formed in a substantially cylindrical shape, and a gas-
generating agent and an initiator that causes the gas-
generating agent to start gas generation housed in the
housing.
[0064] The initiator has a reaction agent and an ignition
device that causes the reaction agent to start reaction.
[0065] A flange 211 protruding to the outer diameter
side like a flange is provided on the outer peripheral sur-
face of the main body portion 210.
[0066] The bag ring 220 is a ring-shaped member serv-
ing as a base to which the bag 110 is attached.
[0067] The bag ring 220 is attached above (below in
Fig. 3 and Fig. 4) the flange 211 of the main body portion
210. The part of the main body portion 210 above the
flange 211 is inserted into the inner diameter side of the
bag ring 220.
[0068] The bag ring 220 includes bolts 221 protruding
downward (upward in Fig. 3 and Fig. 4).
[0069] The bolts 221 fasten the flange 211 of the main
body portion 210 and the cap 250 with the lower surface
portion 121 of the retainer 120 using nuts N.
[0070] The harness for distributing power 230 supplies
power for ignition to the ignition device of the initiator in
the main body portion 210, and is connected to the airbag
control unit (not shown).
[0071] The connector 240 connects the harness for
distributing power 230 and the initiator.
[0072] The connector 240 is coupled with an initiator
side connector (not shown) provided in the opening 210a
provided  in the center of the lower surface (the upper
surface in Fig. 3 and Fig. 4) of the main body portion 210.
[0073] The cap 250 is placed over the lower part of the
main body portion 210 to cover this, and when a potting
material P waterproofing the connector 240 is filled, it
holds the potting material.
[0074] The cap 250 includes a planar portion 251, a
protruding portion 252, a skirt portion 253, and a flange
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portion 254 integrally formed, for example, by pressing
a steel sheet.
[0075] The cap 250 is coated in order to increase heat
resistance, insulation properties, corrosion resistance,
and the like.
[0076] The planar portion 251 is a flat plate-like surface
portion facing the lower surface of the main body portion
210 at a predetermined distance therefrom. The outline
of the planar portion 251 is formed in a circular shape
slightly larger than the outer diameter of the main body
portion 210.
[0077] The protruding portion 252 is a cylindrical por-
tion protruding downward (upward in Fig. 3 and Fig. 4)
from the center of the planar portion 251, and houses the
connector 240.
[0078] The protruding portion 252 is formed such that
the planar shape viewed from the cylinder axis direction
of the  main body portion 210 is, for example, an elliptical
shape. The tip of the protruding portion 252 is open, and
the harness for distributing power 230 is inserted through
this opening into the cap 250.
[0079] The skirt portion 253 is a cylindrical portion pro-
truding upward (upward in Fig. 3 and Fig. 4) from the
outer peripheral edge of the planar portion 251.
[0080] The flange portion 254 is formed so as to pro-
trude like a flange from the tip of the skirt portion 253 to
the outer diameter side, and bolt holes through which the
bolts 221 are passed are formed therein.
[0081] The double-sided tape 260 is disposed so as to
be sandwiched between the opposite end faces of the
planar portion 251 and the main body portion 210 to seal
the potting material between them.
[0082] The double-sided tape 260 is formed by apply-
ing a bonding agent, an adhesive, or the like to both sides
of a base material formed of a material having elasticity,
and has a substantially rectangular cross-sectional
shape.
[0083] The planar shape of the double-sided tape 260
viewed from the cylinder axial direction of the main body
portion 210 is an elliptical shape larger than the protrud-
ing portion 252, and is disposed so as to surround the
protruding portion 252 and the opening 210a of the main
body portion 210 when the inflator 200 is viewed from
below after  its assembly.
[0084] The double-sided tape 260 is bonded or ad-
heres to each of the planar portion 251 and the main
body portion 210, and is held between them with the base
material compressed.
[0085] In the inflator 200, the connector 240 is water-
proofed by, after assembling the above-described mem-
bers, filling a potting material such as urethane resin
through the opening of the protruding portion 252, and
then hardening the potting material.
[0086] Fig. 5 is a sectional view showing a state after
the filling of the potting material.
[0087] The potting material P is filled into almost the
entire region from the space between the planar portion
251 of the cap 250 and the main body portion 210 to the

vicinity of the opening of the protruding portion 252 on
the inner side of the double-sided tape 260.
[0088] At the time of this filling, the double-sided tape
260 serves as a seal that prevents the potting material
from leaking and flowing to the outer diameter side there-
of.
[0089] According to the present embodiment de-
scribed above, the following effects can be obtained.

(1) The region filled with the potting material P is
restricted by the housing surface of the main body
portion 210 of the inflator 200, the cap 250, and the
double-sided  tape 260, the double-sided tape 260
reliably seals the contact portion between the hous-
ing and the cap, leakage at the time of the filling of
the potting material P is thereby prevented, the wa-
terproofing property of the product is ensured by ap-
propriate potting, and the reliability and durability of
the airbag apparatus can be ensured.
(2) Since the double-sided tape 260 is provided be-
tween the housing surface of the main body portion
210 and the cap 250, the main body portion 210 and
the cap 250 can be temporarily fixed to each other
at the time of assembly by the adhesive force of the
double-sided tape 260, and the assembly workability
is improved.

[0090] The technical scope of the present invention is
not limited to the above-described embodiment, and may
be appropriately changed. Examples of such changes
include the following, which are also within the scope of
the present invention.

(1) The airbag apparatus of the above-described em-
bodiment is provided in a motorcycle as an example.
The present invention is not limited to this, and can
also be applied to other types of saddle-ride type
vehicles such as ATVs.
(2) The shape, structure, material, manufacturing
method, arrangement, and the like of each part form-
ing the airbag apparatus are not limited to the above-
described embodiment, and can be appropriately
changed.
(3) In the above-described embodiment, the bag is
deployed and inflated after a vehicle collision is de-
tected. However, the present invention is not limited
to this. The bag may be deployed and inflated in re-
sponse to the detection of a precursor of a vehicle
collision (pre-crash).

Reference Signs List

[0091]

1 motorcycle

FW front wheel
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RW rear wheel

10 frame

20 front fork

21 front fender

30 swing arm

40 seat

50 steering handle

60 headlight

100 airbag module

110 bag

120 retainer

121 lower surface portion

121a opening

122 front surface portion

123 rear surface portion

124 side surface portion

130 lid

131 upper surface portion

132 front surface portion

133 rear surface portion

200 inflator

210 main body portion

211 flange

220 bag ring

221 bolt

230 harness for distributing power

240 connector

250 cap

251 planar portion

252 protruding portion

253 skirt portion

254 flange portion

260 double-sided tape

P potting material

Claims

1. An airbag apparatus comprising:

a bag portion formed of a base cloth panel in a
bag shape and deployed and inflated by being
supplied with gas for deployment; and
an inflator that generates the gas for deploy-
ment;
wherein the inflator includes
a gas-generating agent,
an initiator that causes the gas-generating agent
to start gas-generating reaction,
a housing that houses the gas-generating agent
and the initiator,
a harness for distributing power that supplies
power to the initiator from the outside through
an opening formed in the housing,
a cap member disposed so as to face the surface
of the housing around the opening,
an annular elastic member disposed so as to
surround the opening and so as to be sand-
wiched between the surface of the housing and
a surface portion of the cap member facing
thereto, and
a potting material filled in a space between the
housing and the cap member on the inner side
of the elastic member.

2.  The airbag apparatus according to Claim 1, wherein
the elastic member is a double-sided tape formed
by applying a bonding agent or an adhesive to the
housing side surface and the cap member side sur-
face of a base material formed of a material having
elasticity.
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